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(57)Abstract: 

PROBLEM TO BE SOLVED: To make the optical branch 
waveguide small-sized. 

SOLUTION: The optical branch waveguide 10 has a 1st 
waveguide circuit 14, a 2nd waveguide circuit 16, and a 
3rd waveguide circuit 18 stacked on a main substrate 12. 
The respective waveguide circuits 14, 16, and 18 each 
have a 1 st optical waveguide 22, 24 formed linearly and a 
2nd optical waveguide 26 formed linearly at a specific 
angle of intersection to the 1st optical waveguide and 
when the waveguide circuits 14, 16, and 1 8 are stacked, 
the optical waveguides are so arranged that the 
intersection parts of the 1st and 2nd optical waveguides 
are arrayed linearly. A groove 50 having specific width 
and specific depth is formed passing the intersection 
part of the 1st and 2nd optical waveguides. On one flank 
of the groove 50, an optical element is formed which 
transmits and guides part of light guided from one optical 
waveguide of the waveguide circuits 14, 16, and 1 8 to an 
optical waveguide on the prolongation of the optical 

waveguide where the light is guided and reflects and guides the rest to an optical waveguide 
having a specific angle of intersection to the optical waveguide where the light is guided. 
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It* I N<n&m<ni/4<D&&<Djt&mfe£tiX. tco 
rt^^e»LT^r(^fl!lffiffl54 6 O^bUJ^SttSo HfiS 
4{C^Att*I NtOM<7)l/4« 

o*^myj$n5o **jKK2 4(cstt^ttfc*&^tt 

T3feli#W«B2 4 ^ea5$ttTi|iJ®^2 4 0 75^6^2 
^77-f^5 4JCAlt^n6o ^20^77^^54 
{CA#t^tlfc*(im2 0^KB[HlBl 6^M32 
W«9®»3 2 OSr^LT3t*SEK3 2«c»jK$ixSo it 
m&&3 2id*ftSnfc*Ji*:»iKK2 2<7)f^a5^^fe 
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*ft%ytm&v&3 e^Kitu 3 4 

W-T5o -f&t^, 5tWifil«3 6tcfiASt*i N<7>3fij* 

^CO{Rij®glS3 6 0^f)^^il5 o IfsJISK* *»»B3 
4^ttA*t* I NO^S<£> l/4^*0*:A s *iK*n 

NS:*»S8 2 2 COffilffilaS 2 2 0 tCAlt , fiJ® 

gtf3 4 0, 4 6 0, 3 6 0, 4 4 0 ri><b > ^tl^tlfcA 10 

l/40*£m;^6 0 Lyt^oT, 10 
lil/4^tt*M** Ut»IBt6« 

[0 0 4 3] fe*3, J'Sbm 1 ^KSSIMISS 14. ^ 2 CO 
*»EKIh1I» 16, 13 (D>gj£&&|nJ&g 18(D^!)3 
<O{IlJ®^2 6 0, 4 2 0, 2 4 0, 3 2 0 1 tf)*:7 

y^>^fc:«fc 9JB**-a:r*5< ^ tick?), 7 7 ^f^ 

[0 0 4 4] Il^C^ItSf^Cfi, fciX.(i*3^ 20 
V^0>StR:£ffi{^ f:^(i*lmmt 0 «yf(OiKt5i 

Sril^a»StK^4 5jg£ft1-8l5 0 ^ffitC^PX-f 5 G 

sr#ri* ■ »iHsam 1 5 flsst 5 o cD-*-offlijs{c^ 

[0 0 4 5] ±Elfc«©tilStt, 

[oo46] mi oaim&iEiB u, i2 <Dmm&m& 
i6, jB3^«fiisi5iei scommmm*. ±asufc« 

as 1 0^^®^ i4, 12 <7)>»amnii» i6,» 

3 cd«K3S(hISS l 8 ^*5Jt5**ttKfl5E«*raE3E"t"a 40 

6, SP^Rtt • 1 S^ttSRStfectO^i 9 

[0 0 4 7] *Hifi^l6JcJ;ntf, 3®(D^:tt^n<0 
^K^lHl^l4, 16. 1 8t-OV^T, tEffljfiS^iSW 
4SS1 4 0, 1 6 0, 1 8 Ooo-^n^tL^o^TiE^ 
4££&-r2#<7>ft»ife8&2 2 • 2 4 t 2 6, 3 2-2 4 
£36, 42-44£46£r, $Cl 0£fcf3 9 0° O^j 50 
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StSi^tMl, **8R2 2-2 4 £*^iS^ 
2 6 i^SEJSWKfc^tfJiSI^ 3t*«tKi3f^ftJ* 
«r#U ai^^arJl 1 4 2(Ojfil$UA±{-R^LfcSt5 
OSrJg/SU »5 0O-flja^ia>3ISKlHlKl 4<7) 

37H4 2*t?ai»*-5**<o»»R*t-«»aa« 

fife Sr*i" 5*^*1^1 5 «ltl^o ^^8*. Y 

[0 04 8] 1 0 ft*<&5t#lft«fl6S& 

[z^^Tf*, • §tf#SiIBfll 5Sr*rirt-*i»5 

0 tf>*g[*#*J 30/i mX'tb t> , 3t*JK»S^>tI^ 5-10// 
mT*#>*K *7r^^SSrl2 5wmT?fe*), 3Jl«ig 

II «oi/4*M«KB^ltKt5<l:, 1/10 

^ji/i oooof^MSS^nai 

125// m^|<7)/hM<7)S|5iRi£i-5 w £ 

[0 0 4 9] «XK«)»g^^lKR i o KJtttft 

[0 0 5 0] ^ttJttV^o^«B5iBi<0«Hafel4, 

atifi • tt^Rit»-«fiFi-'5wt*>6, *mm<Dwm(n 

[0 0 5 1 ] XiHtWKKl o^jo^T. ^§[5lHl5g£^ 

8a*Ji. 11^*77-^^52, 12(0*77^^54 

[0 0 5 2] **lS(0»llB(D3t»tt*ttB 1 0 
Jfctfctt'h S V *r £ Bl 9 ® ^ (-"T 5 

::<a##ttS«£& i o «^6:ol«J: 9 < 3c« 

[0053] *nm<owm<o?tftmm$L&te. &m±^ 

[0 0 5 4] *H*S^fl8t03t»«*j8tKJc J:ixtf , 
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[0055] mzMm&mm 

B5 (a) , (B) &&mi^T*mw<Oj/tfti&miR&<n 

m2mm<nmm&j&^z>a 05 (a) i±ytw&m&.&<n 
w-mmx-frv, §5 (b) jiftUffiH-cfcs, 

[0 0 5 6] Iff 2 ^C0JgSg(O*3t^#KK 1 0 A 
5>fe^feSSl OIC^LT, ffi5 0 Atctf ALfclH»g« 

8(i^lC0||ifi^ffi<7)t><^tl^fi|-efcS o «5 0A(4 

5 0Af4, SSl0>fta£K&, 1tk?LlX* 2 2 k. m3<D 
fc 4: 2 6 £0>2aMMfc«r£tf «fc 5*c* 

[00 5 71 15 0 AKf4, 'Pt£< khm5 0 AO® 1 

<nfcmi&m. tckzL&, 2 2kmz<nitm%L i &, tzkx. 

tf % 2 6 4:<03ae«*«:*trJ:5fc:. Il^iSB2 20 
824i:»8S*5itti:, Atttf;<7>-ffl5£rMif Lt 

[0 0 5 8] a#K#t • «B»aB««Sr*r-*-6***^ 
-CfcS»»K*t • »5>SiSlR (4 5ft¥3iflKltK) 1 

[0059] w^Rtt • m&miami 7^ tck 
gfl#s#t • 8B#3iBK 1 7 fi. t t *.« # y ^ K7^ 

mm. *'<*yfi^mtei&&ffi\c£Qmi&-tzzk&-ez 
& Q stic, • amhsiBir 1 7 60ffMtc(4 x ^ 

6 0 

[0 0 6 0] 115 (A) l:i«Lmift»8»10A 
«-*5ftS3fel6»U»(4, (U4^#BSLT^-<fc^iW<t 40 
£<|s]i:TNfc5o 

[ 0 0 6 1 ] % 2 (OHJKOJKffiO jt^ft^SK 1 0 A 

**«B0Bi:*^Lfc*W»ISlH]K % wix«c«ft*^ 50 
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Sim, Ei^)^, mffiw&mwm&mm ^t^mm^ 

[006 2] *fc*HJ6^«g^3fe»tt*jfiEKli % t£* 
[0 0 6 3] 

[BiolRl^Rn] 

[[Hi] IE 1 (A) , (B) 14, 

**©*5>tt*jftB<o*rilH-C*>i9, 0 1 (A) f4*# 
te^SKo^FffiUT^ 9 , Ull (B) {4fl9ffi0-e*>5 o 
[02] 12 (A) - (C) f401 (A) {dBKBU^i* 

[03] 113 (A) , (B) (4, 01 (A) , (B) }C 

[0 4] 0 4 {401 (A) »C0<»Lfc*5WS*»Bl 0 
^fe*t*5fe*»W»SrttWi-S0-C*>-5o 

[05]05 (a) , (b) (4. &mw<Dm2<Dni&<D 

*«©*»«t*»K<o*|fi80-e*>*). 0 5 (A) f4jt5> 
0£^&<D¥®0T-&I9 x [Us (B) (4fIiJ®0T'&<5o 
[0 6] 06f4!83tE«)^!X^Mc>^a!jtXH»(O5pffiB 

[0 7] 0 7{40 6^0^Lfc^^^N^>^^H^i 
C^lt5A^fS^<b Y5MSMW&B^ 5 P®0-efe6o 
[0 8] 0 8li0 7{c0»L^:3t#iR!»^jfc ; S:0«L 

1 o • • ^^fe^ffiB 
12— 3£g1£ 

i4- • » i (Dm^^ 
1 4 o • • 

1 4 1 • • {7 7 y VM 

1 4 2 • • 371 
14 3- * 9 =7 y YM 

2 2, 2 4, 2 6 — 3t»«EB 
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2 8 • 

1 5 • 

1 6 • 

1 6 0 

1 6 1 

16 2 

16 3 
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» 2 <7>i»$gK[Hl!» 
-XK 

• * 7 y m 

KJB 



3 2, 3 4, 3 6 
3 8 • • JSjfe 
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i 7 • • • a^s^M 

18— IR3(0*ttKIBK 
1 8 0 • • 

18 1 • ^7i/KB 

1 8 2 • • =>7i 

18 3- ^7j/KI 

4 2, 4 4, 4 6 — 3t*iKK 

4 8 • • 
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P/4 
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220 


3 15 ^ 
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zr^v \ ?/a\ 
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340 
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fp/4 
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34 


V/4 
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460 
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P/4 
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420 



240 




54 



320 
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